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AERODYNAMIC CHARACTERISTICS OF VARIOUS MDAC SPACE SHUTTLE
ASCENT CONFIGURATIONS WITH PARALLEL BURN PRESSURE-FED




Various space shuttle ascent configurations were tested in the
MDAC Aerophysics 4 x 4 Ft. Trisonic Wind Tunnel. The models were 0.6
percent scale. The ascent configurations consisted of a NASA/MSC
040A orbiter in combination with various HO centerline tank and boos-
ter geometries. The purposes of the tests were to determine the aero-
dynamics of the ascent configurations, the aerodynamic interference
between components and its effect on orbiter aerodynamics, and to
determine orbiter aileron effectiveness.
The model was sting mounted with either a single internal balance
(in the orbiter HO tank) or dual internal balances (one in the orbiter
and one in the orbiter HO tank). With the dual balance setup, three
types of runs were made; one with tank alone on the tank balance, one
with tank and two attached boosters on the tank balance, and one with
the tank and one booster attached on the tank balance and the other
booster isolated on a separate sting but in proximity to the tank and
orbiter. In addition to the 6-component force and moment balance data,
base pressure data were taken for the boosters, the tank and the orbiter.
Angle of attack data included a sweeps at 0° and 6 ° fJ (the latter in-
volving a knuckle change) and fJ sweeps at 0° and 6° a. Through the use
of a remote roll device it was usually possible to get both an a sweep
and a fJ sweep in a single run.
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INTRODUCTION (Continued)








HO tanks Tl and T2
Ascent c9nfigurations with centerline
HO tank T3 .~
Ascent configurations with centerline
HO tank T4
Ascent configuration plume studies
and configuration buildup




















speed of sound; m/sec, ft/sec
pressure coefficient; (Pi - p~)/q
Mach number; Via
pressure; N/m2, psf
dynamic pressure; 1/2pv2, N/m2, psf






angle of attack, degrees
angle of sideslip, degrees
angle of yaw, degrees
angle of roll, degrees
mass density; kg/m3, slugs/ft3
Reference & C.G. Definitions
Ab
b BREF
base area; m2, ft2
wing span or reference span; m, ft
reference length or wing mean
aerodynamic chord; m, ft
wing area or reference area; m2, ft2
moment reference point
moment reference point on X axis
moment reference point on Y axis











































CAF fore body axial force coefficient, CA - CAb
CIM pitching-moment coefficient; pitChing momentqslREF
CYN yawing-moment coefficient; yawing moment
qSb
CBL rOlling-moment coefficient; rolling moment
qSb
Stability-Axis System
fore body drag coefficient; CD - eDt
side-force coefficient· side' force
, qS
pitching-moment coefficient; e1tchine moment
qSJREF
































aileron, total aileron deflection angle,
degrees, (left aileron-right aileron)/2.
elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.
rudder, surface deflection angle, positive
deflection, trailing edge to the left;
degrees
6rf RUDFLR rudder flare, split rudder deflection angle,
left split rudder trailing edge left and
right split rudder trailing edge right,




The wind tunnel models were 0.6 percent scale models and included one
orbiter configuration, four tank configurations, and seven booster configu-
rations. The orbiter centerline HO propellant tanks included variations in
diameter (302 and 325 in.), nose cone angle (100 and 150 ), and axial position
(120 inch travel). Of the boosters, three were solid rocket motors with the
remainder being pressure fed boosters. The pressure fed boosters included
variations in diameter (206 and 248 inch), nose cone angle (150 and 200 ) and
base flare (50 and 150 ). The solid rocket motors included variations in
diameter (156 and 120 in.) and base flare (00 and 150 ) for the 156 in. motor.
In additio~ simulated rocket plumes were tested at M = 1.5 and 2.2 for
both pressure fed and solid rocket motor boosters. These plumes were made up
of three solid aluminum bodies each of which represented an envelope of in-
dividual engine plumes for the orbiter and each booster. These envelopes
were generated by taking the outermost plume boundary of the outermost engine
for each component and rotating this boundary about the null thrust vector
of the component (orbiter or booster). The individual engine plumes were
generated at MSC with the plume boundary defined by a method of characteris-
tics solution with the flow field originating at the exit plane, and the
effects of the external flow on the boundary calculated by Newtonian impact
theory•
. Thecoptours of the var:!-.~u.~_p~~~s .tes_ted_ .8.:~~.dE!.:rined .:Ln Table 4 and
Figure 43 through 46. The matrix of plume testing was as follows:
CONFIGURATION BOOSTER PWME ORBITER PIDME MrEsT
--
01T1Bl LOX/PROP M = 2.5 4 ENG. J2S M = 2.5 2.2
°lT1Bl LOX/PROP M = 1. 5 3 ENG. HiPc M = 1.5 1.5
°lT1Bl LOX/PROP M = 1. 5 3 ENG. HiPc M = 1.5 2.2
°lT3B6 156" SRM M = 1. 5 3 ENG. RiPc M = 1.5 1.5
~T3B6 156" SRM M = 2.2 3 ENG. RiPc M = 2.2 2.2
01T4B7Al-4 120" SRM M = 1.5 3 ENG. RiPc M = 1.5 1.5
O1T4B7Al-4 120" SRM M = 2.2 3 ENG. RiPc M = 2.2 2.2
7















































+ Plume (1. 5)
+ Plume (2.2 )
Tank complete
Tank complete at an alternate position with






Thrust vectoring fuel tank for l3'J
Description
3 Plumes (Orbiter + 2 Boosters) at M = 2.5
3 Plumes (Orbiter + 2 Boosters) at M = 1.5
3 Plumes (Orbiter + 2 Boosters) at M = 2.2
8
TEST FACILITY
The MDAL 4' Trisonic Wind Tunnel f'acili ty is a blowdown type operation
capable of' Mach nqrnbers of' 0.2 to 5.0 and Reynolds numbers f'rom approximately
1 x 106 to 2 x 106 per inch. The subsonic and transonic Mach numbers are
run in a porous wall test section which is removed f'or supersonic testing.
The supersonic test section utilizes a two dimensional f'lexible plate nozzle
to obtain Mach numbers 1.5 to 5.0. The models are mounted on a sting that
is supported f'rom a vertical translating strut with a vertical plane rotating
pod having a pitch range of -150 to +25 0 when no offset adapters are present.
MODELS AND SUPPORT EQUIPMENT
The test models with all of their interchangeable component parts were
0.60 percent of full scale.
The orbiter model had a blended body contoured into a low delta wing.
Effects of orbiter position and booster relative to the tank wa.s investigated
at two longitudinal locations on the tank (nominal and aft). The orbiter and
boosters can be bolted to the tank (Tl) in both nominal a.nd aft positions as
well as independently mounted f'rom the tank. For the bolted orbiter case, the
orbiter balance was inoperative and there were no force or moment data for the
orbiter.
Eff'ects of the orbiter control surfaces and control surface deflections
were investigated for elevons, ailerons, and rudder with the surfaces de-
flected and undeflected.
Transition strips of No. 120 carborundum grit were used to insure boundary
layer transition from laminar to turbulent flow. These strips were 3/32 inches
wide and were located 3/4 inches aft of the orbiter nose, 1/2 inch af't of .
the booster nose, 1/2 inch af't of the tank nose, and at 5 percent local chord
(both surfaces) on the wings, vertical tails and fins.
To achieve the required test angles of attack and sideslip two straight
balance adapters were used in combination with the MDAL 6 degree sting adap-
ter. A straight sting section positioned the model properly in the test
section.
Pressure data for the orbiter, tank or the booster were obtained from
base and balance cavity pressure pickups that were cantilevered off the
sting. Leads for these pickups were routed externally over the model support
system and into the tunnel strut. The boosters in the presence of the tank
each had a base pressure pickup.
9
DATA REDUCTION
The data are corrected for such factors as model tares, sting bending
and balance deflections, interactions, and bilinearities.
Composite Configurations
1. The orbiter data were reduced about the orbiter MRP using its
reference dimensions and about the tank MRP, using orbiter
reference dimensions (c for longitudinal and b for lateral).
2. The tank data were reduced about the tank MRP using orbiter
reference dimensions (c for longitudinal and b for lateral).
3. A summation of the orbiter (tank MRP) and tank (tank MRP) data
with all data corrected for angular attitudes to the tank body
axes.
Orbiter Alone Configurations
1. The orbiter data were reduced about the orbiter MRP using the
orbiter reference dimensions (c for longitudinal and b for
lateral ).
Tank Alone Configurations
1. The tank data were reduced about the tank MRP using the
orbiter reference dimensions.
Booster Alone Configurations
1. The booster data were reduced about the booster MRP using
the orbiter reference dimensions.
Ascent configuration composite tank MRP data, orbiter alone data, tank
alone data and booster alone data are presented in this report, with the
remaining data on file and available upon request.




































See Figures 13 & 15
Total Base (AB)/Tank Tl - 422 Ft2 2.125 In2
T2 - 422 Ft2 2.125 In2
T3 - 518 Ft2 2.613 In2
T4
















See Figures 13 & 16 through 19
DATA REDUCTION (CONTINUED)
Areas:
Total Base (AB)/Booster Bl 901.0 Ft2 4.539 lri2
BlS1
-
2125 Ft2 11.0093 In2
B1S2 - 4785 Ft2 24.7887 In2
B2 137.8 Ft2 0.694 In2
B2S 428 Ft2 2.158 In2
B3 902 Ft2 4.545 In2
B4 568 Ft2 2.865 In2
B5 557 Ft2 2.883 In2
B6 95.4 Ft2 0.481 In2





REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per __{i~~!!l____. (pounds/sq. inch) (degrees Fahrenheit)
0.4 0.50 x 10° 3.3 53
0.6 0.8~ x 106 7.6 47
0.7 0.74 x 106 7.8 68
o.q 0.7Q x leP 10.0 so
0·95 0.67 x 106 8.8 53
l.05 0.69 x 106 9.5 50
1.1 0.69 x 105 9.8 52
1.5 0.63 x leP 10.0 55 .
2.2 0.63 x Ie? 9·9 68
2.2'3 0.Q4 x lcP 14.0 52
2~5 0.66 x leP 10.~ Ql


















Several balances were required during the test. Listed below are the




3/4" D. 1" D.
Runs 1-10 Ir DAL #13 NAR
Runs 11-113 #13 NAR
Runs 114-184 #5 DAL
Runs 185-197 #13 NAR
Runs 198-270 #58 DAL #13 NAR
Runs 271-420 #58 DAL #J.1DAL
Runs 421-424 #11 DAL
Runs 425-459 #11 DAL
Runs 460-474 #11 DAL
Runs 475-569 #58 DAL #11 DAL
Runs 570-646 #11 DAL
Balance MIC. 3lA MIC. 2A MIC. 10 MIC. 7 MIC. 3.c
3/4" D.1r DAL 3/4" D. #5 DAL 3/4" D.#58 DAL 1" D.#13 NAR 1" D. #11 DAL
Gage Capacity
NF (each) 100 lb. 100 lb. 100 lb. 500 lb. 250 lb.
2 gages
SF (each) 100 lb. 50 lb. 100 lb. 300 lb. 250 lb.
2 gages
AF 80 lb. 25 lb. 50 lb. 500 lb. 150 lb.





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































, . TABLE' 3. MODEL COMPONENT DESCRIPrIONS
"MlDEL COMPON4NT: .;;,;BO:;.::D;.:.Y B...:;:1.-l)~8;A2. \_· _
.......








Max. Depth , inch
Fineness Ratto
Areas, inch











. . ' ..
'.
306.2 ft2 21. 590 in.
1676 •. ft2
. 28.68 in.




... _.... '." ...... '.. ~
._. '., . ..
, .. -. "":".:'" '.- .'..
' '" " .
36 -.: , t' •
,"
MOoa' COHPONENT: WING, wt
.,
























Root (Wing Sta. 0.0)
Tip, (equivalent) (y = 441)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 folAC





















































fus. Sta. of .25 :·:AC
W. P. of .25 t-lf\C































DRAWl NG NUt·1BER: JLP SDD 9 -24-71
\;.
., .... -.
DIMENSIONS: (FOR BOTH ELEVONS)
Area
Span (equivalent), INCH .
Inb'd equivalent chord, IXC1I
Outb'd equivalent chord, l~C1I
Ratio ffiovable surface chordl
total surface chord
At Inb'd equiv. chord
A~ Outb'd equiv. choft!




Area Homent (Nonnal to hin;e line)
" '













































NACA 0012 -64 '























Tip, (equivalent) (Z 746.2)
MAC
Fus. Sta. of .25 ~~C
W.P. of .25 MAC





















































Fus. Sta. of .25 P~C
W.P. of .25 MAC






. .. TABLE 3. ( CONTINU:ErD )


















lnb'd equivalent chord , I~~H
Outb I d equi va1en t chor" , I~;cH
Ratio movable surface chordl
total'surface chord
At fnb'd equiv. chord
A~ Outbid equiv. chord

































TABLE 3. (CONTINUED )
MODEL COl·:rO:iEr:T: VI: RTI Cf\L 1Af L - V2
----_-:..._------------






















Root (Wing Sta. O.O)
Tip, (equivalent)
HAC I
Fus. Sta. of .25 MAC
W.P. of .25 l'lAC

















Fus. Sta. of .25 MAC
H.P. of .25 :·I,\C











































181 ft2 2.939 in
----
346 in 2.073 in
115 in .691 in
36 in .217 ; n
At Inbld equiv. chord
At Outbid equiv. chord















569 ft3 .212 in3
._.~.- --_._.--
moa ceiHPONENT: BOOY - ACt'S !NeUE pon PI
GEtIERAL O£SCRIPTIOtJ: Blunt pod C!ouneed onl.. both wing' tips.-· '.











Max. Depth , inch
Fineness Ratio
































MlDEL COMPONENT: BODY - OMS~ POD M1,
"\
\
GENERAL DESCRIPTION: Pods mounted on both sides of aft end of fuselage.·
DRAWING NUMBER: JLP 50D 9 -24-71
DIMENSIONS: FULL-SCALE MODEL SCALE
Length, inch 251. 1.509
-
Max. Width, inch 42.8 .251











.. TABLE 3. CCONTINUED )
MODEL COHPONENT: BODY - HO Tank - T2
GENErAL DESCRIPTION:
Blunt cone-cylinder centerline tank with aft boat tail.
acone = 10°. Nose radius = 22 in. full-scale.










2022 jn. ]2,133 in,
_301 in.
---h806 in..,..










MODEL CO~IPONENT: BODY - HO Tank - T1 _
GENERI,L OESeR IPTION:
Blunt cone-cylinder centerline tank with aft boat tail •
._----------
Ocone =15°. Nose radius = 22 in. full-scale.










1867 in. 11. 205 in.
301 in. 1.806 in.







494. ft 2 2.562 ;n. 2
2.125 in. 2
TABLE 3. ( CONTINUED )
MJOEL CONPONENT: BODY .~.-_H.....O..,.-._Ta_n_k_-_T-..l3'-- _
GENERAL DESCRIPTION:
,
Blunt cone-cylinder centerline tank with aft boat tail.
e cone = 10°. Nose radiu$ = 22 in. full-scale.




























MODEL COMPONENT: ,;;.BO::.;:D;..:.Y_--:.;H..:.,.O--:;T.:..:.:AN;,;..;.K:.--T.:..I.410------ _
GENERAL DESCRIPTION: Blunt Cone-Cylinder Centerline Tank with Aft Boat Tail





























TABLE 3. ( CONTINUED )
MODEL COMPONENT: TANK VENTRAL FIN, F1
GENERAL DESCRIPTION: Single Fin Mounted on Tank, T4•









At Inbld equiv. chord
At Outbid equiv. chord
Sweep Back Angles, degrees
Leading Edge
Tai 1i ng Edge
Hingeline

















TABLE 3. . (CONTINUED)
I~D£L COMPONENT: BODY - Booster, Bl
GENER/\l. DESCRIPl ION: Parallel burn version of recoverable pressure-fed boostet'
(RPFB). Blunt cone-cylinder ...lith afterbody flare. acone - 20°. 8flare = 15°.
----_. _.- .
Nose radius = 22 in. full-scale.
DRAWl NG NUt'lBER:
DIt4ENS IONS: FULL-SCALE MODEL SCALE
Length 1799 in. 10.792 i!l...-._
Oi a.. Body 206 in. 1.236 in.
Max. Oia. Flare 402 in. 2.412 in.
Fineness Ratio 8.73 8.73
Area
Cross-Sectional (Body) 231 ft2 1.200 in. 2
Planform
Wetted
(flare) 901 ft2 . 2Base 4.539 in.
50
HODEL Cor·1PONENT:
TABLE 3. ('CONTINUED )
CODY - Booster, B'S
1 1
GENEML DESCRIPTION: Pressure-Fed Booster
,
DRAWING NU1·lBER:
DHIENSIONS: FULL-SCALE HODEL SCALE,
Length "1799 In. 10.792 In ~
Dia. Body: 206 In. 1.236 In.
Max. Dia. Flare 624 In. 3.744 In.
Fineness Ratio 8.73 8.73
Area




(Flare) 2 11.0093 In. 2Base 2125 Ft
51
TABLE 3.· ( CO:NTDUED )











'1799 In , 10.792 In.
206 In. 1.236 In.









24 7887 In. 2








































~~DEL COMPONENT: BODY Booster - B,S
GENERAL DESCRIPTION:









FUL L- SC,o.L E MODEL SCALE
------
-lllU.n..- 1o. 633.~_i.rL...
156 in. 0.936 in ....





Base (Flare) 2.158 in. 2
HODEL -Cm~?orlENT: BODY - ~ooster._"'_·_B~3 _
GENERAL DESCRIPTION: Parallel burn version of recoverable oressure-fed
booster (RPFB). Blunt cone-cylinder with ~fterbody flare. f cone = 15°.










1800 in. 10.800 in.
206 in. 1.236 in.









TABLE 3. (CONTI:NUED )
MODEL COMPONENT: BODY - Booster - 84 -------_.._-
GENERAL DESCRIPTION: Parallel burr. vet'sian of recoverable pr€ssure-fed
booster (RPFB). Blunt cone-cylinder ~th afterbody flare. Scone =20°.




























GENERAL DESCRIPTION: Single fin mounted on each 84 booster flare.
Roll-out angle is 45° down. Fin has no movable surface.
DRAWING NUMBER:
DIMENSIONS:
Area (exposed olanform, 1 fin)





At Inb'd equiv. chord
At Outbid equiv. chord




















HODEL Cm'~PONEtIT: CODY - Boost~JJ-5-- _
GENEML OESCR IPTIOj~: Pressure-Fed Booster-~~--'-----------
,
DRA\H NG NU:'lBER:
DHtENSIONS: FULL-SCALE HODEL SCALE
length 1799 In. 10.792 In.
Dia. Body. 206 In. 1.236 In •
- .- . .. '
Ma~.. Di a. F1 are 319.3 In. 1.916 In •
. .
"'
Ftneness Ratio 8.73 8.73
Area
Nax. Cross-Sectional (Body) 231 Ft2 1.200 In. 2
Planform
Wetted
Base (Flare) 557 Et2 2 88 10. 2
58
TABLE 3. (CONTINUED )
MODEL COMPONENT: BODY :_Boost~ ..~B6,,- . _























































TABLE 3. {bONCWDED )





























01 (3 Eng. -HiPe)
re = 92.5 in.
x/re rlre x/re r/re x/re rire
0 1.00 0 1.00 0 1.0
0.5 1.17 0.5 1.23 0.5 1.0
1.0 1.22 1.0 1.48 1.0 1.0
1.5 1.23 1.5 1.70 1.5 1.0






x/re rlre x/re rlre
0 1.00 0 1.00
0.5 1.33 0.5 1.10
1.0 1.62 1.0 1.20
1.5 1.88 1.5 1.26
2.0 2.13 2.0 1.33
2.5 2.33 2.G 1.41
3.0 2.51 3.0 1.47
4.0 2.84 4.0 1.57
5.0 3.12 5.0 1.62
6.0 3.35 6.0 1.65
7.0 3.55 7.0 1.66










Bl ~ (4 Eng.-J2S)
r e = 187 in. r e = 89 in.
x/re r/re x/re r/re
0 1.00 0 1.00
0.5 1.34 0.5 1.21
1.0 1. 53 1.0 1.34
1.5 1.77 1.5 1.46
2.0 1.91 2.0 1.56
2.5 2.03 2.5 1.61
3.0 2.13 3.0 1.67
4.0 2.30 4.0 1.71
5.0 2.30 5.0 1.75
6.0 2.23
J?L
M = 1.5 M = 2.2
re = 60 in. re = 60 in.
x/re r/re x/re r/re
0 1.00 0 1.00
0.026 1.01 0.04 1.02
0.100 1.05 0.17 1.09
0.240 1.10 0.23 1.12
0.320 1.14 0.30 1.16
0.430 1.18 0.38 1.20
0.680 1.27 0.48 1.24
1.000 1.34 0.58 1.29
1.400 1.50 0.70 1.34
1.870 1.61 0.83 1.40
2.430 1.72 1.13 1.52
3.410 1.87 1.30 1.60
4.150 1.94 1.69 1.73
4.970 1.98 2.13 1.87
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Tabulations of the plotted data and corresponding
source data are available from SADSAC Operations.
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DATA NOT AVAILABLE FOR ALL CONDITIONS
MDAC S-222 COMPOSITEIT-CGI IOllT1B1LlB1Rl

























MACH 4.47 PAGE 62
L6NGITUDINAL EFFECTS 6F ABl B66STER 6N (61)TIBI AT BETA = 6
••.S.4.2.1.0.1.2.S
r t I , T r-r-r-t- I , I I I I t-r-r......· r...-rT-rrr,-r,-r-r-r-rTt -TT ·T,
·
, : I i
-I I !
·
: i I i -i I i~. , ! , i i , ...i ! I
.-




I I I :
- i I I
I
...I I I· I I I -: j I I i
_._--
, I I











I I i .,j
·
I I ! I ...
~ i ! A I ! -, I
~ i I ~If I, I II I ...,· I I I ...0- i I 4
---I
l-





































MDAC S-222 COMPOSITE(T-CGI (OlITIBI
DATA NOT AVAilABlE FOR ALl CONDITIONS





PITCHING MOMENT COEFFICI~NT. ClM
BETA ElEVTR':. AIlRON RUDDER
•• 000 0.000 0.000 0.000
•• 000 .0.000 0.000 0.000
•• 000 0.000 0.000 0.000
REFERENCE INFORMATioN






































,., I I i I I I I i I I r r roo- l , , -rr-rrrr.,--..,-,.r-r-r -,-,- r,





, I i! i I I I I -, I I I i· I i I i I -· ! ! I ! -. I




I I -~ I Cl i i -I I I














.... .8 ., .4 .2 .1 .0
-.' -.2 -.4 -.'
-.8
-.'"
PITCHING MOMENT COEFFICIENT. ClM
OAT" SET SyHBOL
ICO?403 I 0
I CD?40? I ZS
(CD?408 I <>
CONFIGURATION DESCRIPTION
HCAC S-222 COHPOSITE(T-CGI (011T1Bl
HCAC S-222 COHPOSITE(T-CGI (011T1B1L(B1RI

























MACH 2.20 PAGE 64
LDNGITUOINAL EFFECTS DF ABl BDDSTER DN (DllllBl Al BElA =6
rr-r-r...~rro,.-r-r-r-rT'r r , I i I , I j , , , I , I I I I , , I I ! ,--,-,j T-,r-T--rrT-T-r-,-- rOT -'--I'
- I , ~; i I
-




! , ~I ! ;j I ,
·
,
I I ! I
~
·
I ~, ! I :
.-_._-,
, I I ·1 i oJ~ I
- I I I
~
~ : II i
· I ~!,"I I I Ir ! I ..jr ! I ~I





































.e .e ., .3 •• .~ .0 -.1 -.2 -.3











D"T" NOT "V"IL"BLE FOR "LL CONDITIONS
MD"C S-222 COMPOSITEIT-CGI I01IT1B1L(B1RI



























LONGITUDINAL EFFECTS OF ABl BOOSTER ON (0IlTIB1 AT BETA =6




I I I' ..~ I I i , .., j i i
I i I I- : I I ! i ..
- i I I I ~" ..- . ! I " -,
-
-
I _~i- .... !~ I ..,...
I , I V ~ I
I IP-
I ! i 1
-



































-tl! -10 - 1 - II .. C - 2 a 2 II 1 to '2






~DAC S-21!2 CO~POSITE(T-CGI (OtITlBt
DATA NOT AVAILABLE FOR ALL CONDITIONS

























MACH 1. 51 PAGE 66
LONGITUDINAL EFFECTS OF ABl BOOSTER ON (OllTIBl AT BETA = 6
j I I i , r- I ! . i .r-T-'---'--'·
I··
I i ..; i i· i I I I i ·! I
·
I ! I I i ·, ; I ·1 :
-i






! ·; I ! I I I· i I I I ·I I· I i ! ·;




; i I I ·
· !I ! ;
i I ~ ,...I I ;,r 1 lM~ ...I






































-12 -10 - ., - . - 4 - 2 a 2 ·4 • • 10
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMeo~




MDAC S-222 COMPOS I TE IT-CGI lOll T161
MDAC S-222 COMPOSITEIT-CGI 1011T161~IBlr.1























ZMRP 200.0004 IN •.
SCA~E o.ooeo
\
MACH 2.20 PAGE 67
LONGITUDINAL EFFECTS OF ABl BOOSTER ON (011TIBI AT BETA 6
'! i I I f- I I I I i I , ~.-r r-o-r I I i -'---'-r--r-r-," ,
~ , ! i I I ~I I- I I I :
-
~
i ~ , i i I I i i! I -r : I I
i ---· I i ! I i : -, i I i ,· I i I I I ~, ! I· : I I 1 -, I I
i
I


































ANGLE OF ATTACK. ALPHA. DEGREES
-1.4
-12 -10






DATA NOT AVAILABLE ~OR ALL CONDITIONS
MDAC S-222 COMPOSITEIT-CGI I011T1B1LlB1RI

























MACH 4.47 .PAGE 68
,LONGITUDINAL EFFECTS OF ABl BOOSTER ON (01)TI81 AT BETA
.10 .~-.---.-




! I I i
















































































MDAC S-222 COMPOS I TE IT-CGI (01 I TlBt
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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D4T4 NOT 4VAILABLE ~OR ALL CONDITIONS
DATA NOT AVAILABLE ~OR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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(C07409) (.) DATA NOT AVAILABLE FOR ALL CONDITIONS
(C0741l!) ~ DATA NOT AVAILABLE FOR ALL CONDITIONS
(C07413) ~ DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE ~OR ALL CONDITIONS
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DATA NOT AVAII.ABI.E FOR Al.l. CONDITIONS
DATA NOT AVAII.ABI.E FOR Al.l. CONDITIONS
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DATA NOT AVAII..ABI..E FOR ALl. CONDITIONS
DATA NOT AVAILABI..E FOR AI.. I.. CONDITIONS
DATA NOT AVAILABLE FOR· ALL CONDITiONS
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D~T~ NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAIl.ABl.E FOR Al.l. CONDITIONS
DATA NOT AVAIl.ABl.E FOR 'Al.l. CONDITIONS
DATA NOT AVAIl.ABl.E FOR Al.l. CONDITIONS
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DATA NOT AVAI~AB~E FOR A~~ CONDITIONS
DATA NOT AVAI~AB~E FOR A~~ CONDITIONS






























MACH 1. 51 PAGE 295


























1 I I !
rrr-,.-rT'T-rT-r T -r -rr r,
·




! I I !
..
·








.-, j I I ..
r I ! I : ..
I I I I -.. i I



















-.to -.05 .00 .115 .10 .15 .20 .25 .110 • lIS .411 .511 .55 ••0







MOAC S-222 COMPOSITE(T-CGI (011T1B2
MOAC s-222 COMPOSlTE(T-CGI (011 TtB2l(B2RI
MOAC S-222 COMPOS lTE (T-CGI (01 I Tt (B2l1 B2R





























MACH 2.20 PAGE 296













I I· ! I I i
I i
·





I I· I I I
















I j~ I iI I~~ I'r I !f I I I- ~jI
.. ~ J1
o..e:t:~



























-.IS -.10 -.05 .00 .05 .10 ,IS .20 .25 .30 .35 .40 .50 .SS .80
FOREBODY DRAG COEFFICIENT. CDF
CON~l~URATl9N DESCRIPTION
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OATA NOT "VAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
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DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
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OAT .. NOT AV"ILABLE ~OR ALL CONDITIONS
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MDAC S-222 COMPOSITE IT-CGI lOt I TtB2L IB2RI
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DATA NOT AVAILABLE FOR ALL CONDITIONS
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ZMRP 200.0004 IN •
SCALE 0.0010












ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SVIol80L
I CD?421. I Cl
I CD?42' I ZS
I CDU22 ) <>
CONFIGUR"TION DESCRIPTION
IolD"C S-222 CO"lPOSlTE IT-CG) (01) U84
D"T" NOT AV"ILA8LE FOR ALL CONDITIONS
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ANGLE OF ATTACK. ALPHA. DEGREES
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DATA SET SYMBOL
(CO?4Z11 0
I CO?4Z5 I' ZS
(CO?4ZZ 1 <>
CON~(~URATION DESCRIPTION
MOAC S-Z22 COMPOSITE(T-C~I (011T184
MOAC S-222 COMPOSITE(T-C~I 1011T1B4LlB4Rl
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DATA NOT AVAILABLE FOR ALL CONDITIONS

























MACH 1. 51 PAGE 607































t r f f r , i r i r, , , , i' """"""1 I i if I 1-rTT~-rr -or-'ll "I-'r-rr-rr "-T-'-l'
- ! I i i : -
·




i i I I I ! ., !I I I -! ! I I ;· I I !
,
-I I j I
· i I I I : -l I I, I
I I I i
-----
I I~
i , j I !I I -, ! I I ir I \ I -I
I
I I I I I
I
..:
! I A~ ii ~I i Ir I I I I i ,
~ I I I I I I I J~ ! I~ I I I i I 1~
I I I
1








•• •• .5 .4 .1 .0 -.1 -.2 -.;' -.4 -.5
-.Il -.'P






MDAC S-222 COMPOSITECT-CGI COIIT1B4
MDAC S-222 COMPOSt TE IT-CGI COl I nB4L CB4RI

























MACH 2.20 PAGE 608
'"
.11.1.0.1.2










l I I ' -
·
i i i I "I i i I I I i , -f I , ,· ! ! I , , ; -, ! I ,
; - -~
I
, I I j I I i j i, I I
",
l












-i~ I I I i
I
,
I -;r ,I I II" I 1
~ I i








.7 .11 .5 • - - 2 - IS - • -.5 - -































PITCHING MOMENT COEFFICIENT. ClM





M04C S-222 COMPOSITE IT-CGI (011 nB4
M04C S-222 COMPOS I TE IT-CGI lOll nB4L IB4RI

























MACH 4.47 PAGE 609
i
LONGITUDINAL EFFECTS OF AB4 BOOSTER ON (01)TIB4 AT BETA = 0
t2toII4a
- 2- 4- II- II-to
~--r-r--r-o-.--r-, i I , I I I i I i I i ,--r-r- r-;r-r-.--r.~....-r-r-r--Y'-T-r-r--r - r"'r -r- T' .,
· I
I i ! -
·
i I , i j




i i I : : Ii -: I , I I i I· , I I I ! -j I.. i I -! ! II I ;
I I ------.. I I I I i I i







i I I , ~[ I I I iI I II I ~
I
I _~-i ..._---I~ -~ I ,.. ...,
I
I ~ I· I I
I











































MDAC S-222 COMPOSITEtT-CGI (OlITlB4
DATA NOT AVAILABLE FOR ALL CONDITIONS

























MACH .59 PAGE 610
tiltoII•a-.- 4-.-.-to
LONGITUDINAL EFFECTS OF A84 800STER ON (011T184 AT BETA = 0
~, , , I i I , I I I i i i i , I i I r--r--r-'r'I I ! i , , , , i ! ,
· I I , II i 1'. I i- ! i iI I I
·
i I I I ! i !I I : i !,
-
·
I I I i I I
I , ! -i i ! ! I· . I I i I -I I I I -, i ! I I ,
-, i I
J I ; -
, I I -r ! -,
--, i~ ..,I -L
-I ~I I -~. ~ ..,~ • I ~




































ANGLE OF ATTACK. ALPHA. DEGREES






MD4C S-222 COMPOSITE <T-CGI (01) Tle4
MD4C S-222 COMPOSITElT-CG) 1011T1B4Lle4RI

























MACH .90 PAGE 611
lQNGITUOINAl EFFECTS DF A84 8DDSTER DN (DIJTI84 AT BETA = 0
r-r~ ,
-r-r-r , I , , I r-r-r- r-r-- r -·-ru ,.-.,-.",._,.-" -- ,-·-T -,




, I I I I· I I I t -I i I I I· , , I; ! , -
·
I ! I , I , I II -I I j I i· I I I ! I, ! I i I -- ..· ! i I I I -, ! I iI





· I I I -





~ I ~I~ !r ..,
, ~ ...:![ -~ -,~ I .-,
--l~ ~~I I .-It


































- II - . - 4 - 2 a 2 4 II II to t2






1<10AC S-222 COI<1POSlTE cr-CGI 100 TtB4
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(CD7'422 I . <>
CONFIGURATION DESCRIPTION
MDAC 11-222 COMPOSITE cr-CGI (01) UB4
DATA NOT AVAILABLE FOR ALL CONDITIONS
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ANGLE OF ATTACK. ALPHA. ,DEGREES
DA TA SET syMBOL
(CD?42S) 0
. (CD?425 ) II
(CD?422) <>
CONFIGURATION DESCRIPTION
MDAC 5-222 COMPOSITE n-CG) lOs) TlB4
MDAC S-222 COMPOSITE n-CG) lOS I TlB4L IB4Rl
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DATA NOT AVAILABLE FOR ALL CONDITIONS




















BREF ee2. 0004 tN.
XMRP 55?0004 IN.
YHRP 0.0000 tN.
ZMRP ZOO. 0004 t,..
SCALE 0.0060
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DATA NOT AYAIL.ABL.E FOR AL.L. CONDITIONS
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DATA SET Sy~eOL CONFIGURATION DESCRIPTION-
I CDT42t ) 0 ~DAC S--112 CO~POSI TE I T-CGI 101 I Tt B4
ICDT415) ZI ~DAC S~III CO~POSITElT-CGI 1011 TtB4L IB4RI
(CDT411) <> DATA NOT AVAILABLE FOR ALL CONDITIONS
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LONGITUDINAL EFFECTS OF AB4 BOOSTER ON (01)TIB4 AT BETA = 0
t._t.2t.ttoO0.8a.?0.1l0.5a ••0.150.2o.t




; I I ! I ; -: ! i -i , -I I I I !,
-
i I I I I
.-- ---
I : I I
, : i -i I I I :
-: i I i , I -; I I -,
I I ; I
I
_.-
I I -I I , ~! I I I i ! -




























































MDAC S-222 COMPOS I TE (T-CGI (011 TtB4
DATA NOT AVAILABLE FOR ALL CONDITIONS
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MDAC S-222 COMPOsITEcT-CGI COIl TtB4L cB4Rl
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DATA NOT AVAILABLE ~OR ALL CONDITIONS
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FOREBODY DRAG COEFFICIENT. CDF
DATA SET SYMBOL CONI'"lGUR4TION DESCRIPTION
(CO.,.42t) 0 MD4C S-222 COMPOSITE(T-CG) '101lTlB4
(CO?42') ZI D4T4 NOT 4V4IL4BLE I'"OR ALL CONDITIONS
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FOREBOOY DRAG COEFFICIENT. CDf
DATA SET ,V"BOL CONFIGURATION DESCRIPTIoN
I CD?C~t I 0 "DAC S-~2~ CoNPOSITE IT-CG) lOt I nBC
ICD?C~51 II "DAC S-~~~ COMPOSITEcT-CGI IOllTtB4LlB4Rl
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>1DAC S-222 CO>1POS ITE I T-CGI lOt ITt B4
DATA NOT AVAILABLE ~OR ALL CONDITIONS
>1DAC S-222 COHPOSITEIT-CGI IOtlTtB4
M~MENT COEFFICIENT. elM
BErt. ELEvTR AILRON RuDDER
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
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ICC .... 22) <>
CONFI~URATION DESCRIPTION
MDAC 8-222 COMPOS I TE IT-C~) (01 I TlB4
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ANGLE OF ATTACK. ALPHA. DEGREES
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(C0?4~4 I 0 MOAC S-~~~ COMPOSITE (T-CGI (00 TtB4
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FOREBODY DRAG COEFFICIENT. CDF
04T4 S~T syMBOL CON~IGURATION DESCRIPTION
(CO?424) 0 M04C S-222 COMPOS I TE IT-CGI lOll nB4
ICO?4211) n MOAC '-222 COMPOS I TE IT-CGI (Ot I nB4L (B4RI





















XHRP 557.0004 i IN.
YHRP 0.0000 . IN.
ZHRP 200.0004 IN.
SCALE 0.00110
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MDAC s-aa2 COMPOS I TE IT-CGI 101 I TtB4L lB4Rl






















































ANGLE OF ATTACK. ALPHA. DEGREES
CONFIGURATION D!:SCRIPTION
MDAC S-l!2l! CONPOSITElT-CGI (OtlTtB4
DATA NOT AVAILABLE FOR ALL CONDITIONS
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ANGLE OF ATTACK. ALPHA. DEGREES
-t.2
-to '- e -. - 4 -. a 2 4 8 to
DATA SET SY~6OL C~FtGURATt~ OESCRIPTt~
ICD74C6l 0 ~DAC 5-222 COMPOStTEIT-CGl (01V1lT1B5


















YHRP 0 0.0000 tN.
ZHRP 200.0004 IN.
SCALE 0.0060 SCALE
MACH 1.51 PAGE- 933
r-r-r-.-.r-~
• • ! ! • . r-r-. - •. ..,..-, r
, , ,
•
, I , • I ,
"· ~ }, : ~
·
I 1 ; ~
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M04C S-222 COMPOSlT£lT-CGI I01V1lTtB5





















MACH 2.20 PAGE 934
10842a- 2'- 4






TANK NOSE CONE EFFECT ON LONGITUDINAL CHAR. OFCONFIG. (OlVIJTIB5 AT BETA = a
•.• ~-~'--r-'-~~-~-" , •• "" I' ,· I ~1~Trr"'Tr.-" ':


























DATA SET SYMBOL C~FtGURATt~ DESCRtPTt~
(CD1'4C61 (.) MOAC S-222 COI1POStTE<T-CGI <OIVllT1B5
































































MOAC 5-222 COMPOSITE(T-CG) (0IVllTtB5



































































-10 - 8 -. -4 -2 0 2 4
ANGLE OF ATTACK. ALPHA. DEGREES
• 8 10 12
DATA SET SYMBOL CON.IGURATION DESCRIPTION
(CD74C61 () MDAC S-222 COMPOSITE(T-CGI (01V1IT1BI
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T- r-·r·pr~-r·4·r-r ~ . ~ I" r ,- t· - • , -, , • , I , •
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M04C S-222 CVMPOSITE(T-CG) (01Vl)TlB5
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rr-r·'-r'-T-rl-r·"·,...." , , , , I , I , , , ! , • I I I
, , I. I , , i· i •
, I '.....-rr..··y-r-l·· T· .'.-. '-r" r 'f -I -, o. r r ., I , , I I
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\ \ I i -I I j -i I -, I I , -I ,
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LIFT COEFFICIENT SQUARED. CLSQR
-.1'0.0 0.1 0.2 0 •• 0.5 0 •• 0.7 0.8 0.9 S.O t.t 1.2 1.~ S ••
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(CD74C61 () MDAC S-222 COMPOSITE(T-CGI (01Vl1T185
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MO"'C S-222 COMPOSITECT-CGI (01V11Ttl35
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..,
,- aTANK NOSE CONE EFFECT ON LONGITUOINAL CHAR. OF CONFIG. (OlVllTIB5 AT BETA
.eo T"l-T' r r-r"-r-rr--r-lT--rTTf r it, i , • , , • , i , , • i , i !' i , , .'. • iii iii I·T.,.-.~r·l·-l·' '"f' • ,- I , t ,
i i; .t:'I: F
~
__O--__~----'-" +..;...__...... ~...-,;,..--; -+ ~ .~..._..
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.00 I-__+__-+__-I +-__+__-+ +-__+__-+ I-__+__-+__-JI-_~
-.05
-.10 r---t----+---+---+----t---_i----+---+---+----f__---t---_+---4----4
DATA SET SYMBOL CONFIGURATION DESCRIPTION
CC074C61 0 MDAC $-222 COMPOSIT£CT-CGI CC1VllT1B5
CC074B91 n MDAC S-222 COMPCSIT£<T-CGl C01Vl1T2B5
0 •• D.? o.e 0.9 1.0
COEFFICIENT SQUARED. CLSQR
BETA ELEVTR AILRON RUDDER
0.000 0.000 0.000 0.000
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.60.55.50.45.40.30.25.20.15
FOREBODY· DRAG COEFFICIENT. CDF
.10.05.00-.05-.10
r-r- r,.---..,-, -r-r-r·--,··,r r r-r , r' i i
"
I , I t, i j I Ii r I I , r i i i' I I i I I , , , I r...-r'--T-rr-rr -., r r-y-, t ,. r "
·
\
I ! I ! -
· I I I I ! , -I
·
I I , I
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, I I i :I
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r I I
i I ! -
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MDAC 5-222 COMP05tTE(T-CG) (/jlVllTlB5
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r-r,''''' r- ,-rr,.-,..-r-r-T- i -,.-,--r-r,-,-, rt- 1"-"-' -r ,. , , " ., 'oO'"· \ i
I I i i : -, \ ,
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FOREBODY DRAG COEFFICIENT. CDF
-.10 -.05 .00 .05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .55 .eo
REFERENCE INFORMATtONDATA SET SYMBOL CONFt'URATtCN DESCRtPTtCN
(C074C6) 0 MOAC '-222 COHPOSITECT-C" (OIVl1TtBS
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-rr-rrrr-rT-r T '-TT-, -,-,- ,-, , ,
I I iI II
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MDAC S-222 COMPOSITE<T-CGI (01V11TtB5
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,.-r·, f·"'·"·'" f f-r ,- r T "r- r" r-r-rr-r-r-r . , rr-,--rr-,..,·--, r- r r- , I' " " , , , , ,.,
· I l -i I 1 -,I
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PITCHING MOMENT COEFFICIENT. ClM
-1.4
.8 .'1' .8 .s .4 .3 .1 .0 -.1 -.2 -.3 -.4 -.s -.e -.'1'
DATA SET SYMeOL CONFIGURATION OESCRIPTtC~
(C074C61 0 MOAC S-222 COMPQStTEIT-CGI 101VtlTt85
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TANK NOSE CONE EFFECT ON LONGITUDINAL CHAR. OF CONFIG. tOlVlJTlBS AT BETA = 0
••1 ..-r,-,., ·,rrr·T·r--r-r-r-··,..,...,....-r-rr, , iii i i j i • Iii i i 'r I t r i
1·\ iii i
! I I I'·Q-~--:---i--~--'-~'------~~-~-~l---I~~~r--~
o•• -:-~I~i-~!I~-~-~--~-~--~-~--~-~--~~--r---
~ \ I ! ~
o 41 ~:---t--_ _+'---+_---+---+_----I~--+---J_--4---+_--_+---+_--_4i--___l--J
. r I . I























MOAC S-222 COMPOSITE<T-CGI (OIVIIT1B5




















































PITCHING MOMENT COEFFICIENT. CLM
-1.4. 8 .7 .e .5 .2 .1 .0 -.1 -.2 -.4 -.5 -.e -.7
DATA SET SYMBOL CVNFIGURATIVN OESCRIPTIVN
1(074C61 () MOAC S-~22 COMPOSITEIT-CGI 101Vl1T1B5






















TANK NOSE CONE EFFECT ON LAT-DIR. CHAR. OF CONFIG. (OlVIJTIBS AT ALPHA = 0
r-r-'--r--' -- r -r - .-.--r--r-r ! I I i I I i r -y-r-r-,---, --r- , --r- - ,- , r I I I I I ,
· I , , -
·
, i I
1 i -· 1 I 1 I -
·
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SIDE SLIP ANGLE. BETA. DEGREES
-.5
-12 -10 - 8






MDAC S-222 COMPOSITE(T-CGI (OIVlITteS
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SIDE SLIP ANGLE. BETA. DEGREES
-10
- 8
- " - 4 - 2 o 2 4 " "
10 12
DATA S~T SYM80L CONrlGURATION DESCRIPTION
(RDT4!l6 I 0 MDAC 5-222 COMPOSITE (T-CGI (01 V1 I TlBS
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- 8 - 8 -4 -2 a 2 4
SIDE SLIP ANGLE. BETA. DEGREES
8 10 12
CONFIGURATION DESCRIPTION
MDAC 5-222 COMPOSITE IT-CGI 101 VI> nB5
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SIDE SLIP ANGLE. BETA. DEGREES
-10
- 8 - e - 4 - 2 o 2 4 e e 10
DATA SET SYMeOL CONFIGURATION DESCAIPTION
(R074e6 I 0 MOAC S-222 COIo4POStTE<T-CGI CvlVllT165












































SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 - 8 - 4 - 2 o 2 4 G 8 10 12
DATA SET SYMBOL CON~IGURATION DESCRIPTION
IR074B6J Cl MOAC 5-222 COMPOSITElT-CGI 101VllTtB5
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r--r-"-T··~-r-·r..-·r..-r- , r- ro---r-r,.""-,,-,, .. T--'·····'-· '···'f .. ,' .. , ...,..,
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SIDE SLIP ANGLE. BETA. DEGREES
-10 - 8 -. - 4 - 2 a 2 4 • 8 10 12
DATA SET SYMBOL CON~tGURATtON DESCRIPTION
IRD74C61 D MOAC 5-222 COMPOSITEIT-CGI (OIVllT1BS
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-r- . T- T ·f -,. -r - r r -T---r-r-T r , r r r r , • • -r-r-r--r - T r r r I




-I : ., i I I i -
~....-._._-_. --_ .•._---_ •. -. ..
-
r I i I +- .I , I ~r I I I ~• ii
. -\---~1,,·i~
i













































SIDE SLIP ANGLE. BETA. DEGREES
-.12
-12 -10 - 8





MOAC S-222 CONPOSITEIT-CG) IOIVl)TIBS
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SIDE SLIP ANGLE. BETA. DEGREES
-10
- 8 - 8 - 4 - 2 o 2 .. 10 12
DATA SET SYMBOL CON.IGURATION DESCRIPTION
(R074B61 0 "'OAC S-222 COHPOSlTElT-C(;.1 (OlVllTt85
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12to8..2o- 2- ..
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MOAC S-222 COMPOSITEIT-CG) (OIVl)TI65
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TANK NOSE CONE EFFECT ON LAT-OIR. CHAR. OF CONFIG. (OlVIJTIBS AT ALPHA = 0
.70 :-r--r--r-T-r-'--.-r-r . I ' Iii , r·-.---.---,~----r---r-----,-- -, -r- 1-'
1 • t I







& A A A
......... r- - -
A A A IA A A A IA A A .. A A A A A A A
-
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SY"BOL CONrlGURATION DESCRIPTION
11'074661 D "OAe S-222 COlotPOSITElT-CGI 101VllT1B5





















1. Sl PAGE 9S7
12108842a
- 2- 4
SIDE SLIP ANGLE. BETA. DEGREES
- 8- 8-10
r-..--r-r--,--r-t , I , I I , , , I , rr--r--r-T-,-r-r-r-'-- r --, .., ,- , , ~I ,
\
i i
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1'0
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MOIIC S-222 COMPOSITE(T-CGI (01V11T1e5



































































SIDE SLIP ANGLE. BETA~ DEGREES
REFERENCE INF~MATIOtlDATA SET SYMBOL C~FIGURATI~ DESCRIPTI~
(1<074e6 I [.) MDAC S-222 Cv.1POS I TE IT-CGI (01 Vll Tl65
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, , f ,
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)12Bl AT BETA: a
••• ~cn-~~-.,-••~ i',,'I· ,,--r-i-r- T -r-'-r-r-"--'-l ' -' -, T'- ,- , j' , , ~
---'\---t---r----r---+
I ---t--~i-----l---+--I---........I---r-·:
r---- ._- -- :
!
-10
- 8 - e - 4 - 2 o 2 .4 6 8 to 12





MOAC S-222 COMPOSITElT-CGI (011T281






































































ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CON_IGURATION DESCRIPTION
I CD?450.' (') MDAC S-222 COMPOSITE IT-CGI 101 I T2Bl
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MDAC S-222 COMMSITE IT-CGI l/jl1 T2Bl





















MACH, 1.10 PAGE 962
.55
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
:--.-••-r--T--r-r--r • I -"--",1-"-'-T-T-'-f--~-T--r-r---T r -··f- -'-:
: i ! I ; i :
'.':-----~ji----+----t----+-----+----I-----+----f----+----i!I-----l'--'-"--~
~ ! •






ANGLE OF ATTACK. ALPHA. DEGREES
-10
- 8 -. - 4 - 2 o 2 4 • 8 10 12
DATA SET Sy~eOL CONFIGURATION OESCRIPTIC~
ICD?4501 () ~OAC S-222 C~P6SITEIT-CGI IOtlT2Bt
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
r-T-·,·-r--r-' --r--,--r·-,--·-r·-r-,.-..-r-r-r I --r-,-r-T-"-'-,-,--" '--'r-'-r-"f- r" r
: : I I II· I
! I ,I 1















ANGLE OF ATTACK. ALPHA. DEGREES
-to





MOAC S-222 COMPOSITE(T-CGI (OtIT2B1




































EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2Bl AT BETA = 0:-r-.--.-r-r" ", 'I r~ i ! ·-,--.--r-+,---,-··-r---,---,-_·,· '-"o_or , .. 'f -., "I ._J'"
I! ! i ,I '"
..,~ -----+--+--i--+----t---~---+-I--t--- .......i--+---~----- ..,

































O~TA SET SYMB~ CONPIGURATION DESCRIPTIC~
(C07450) 0 MDAC S-222 COMPOSITElT-CG) (OUT2Bl
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2Bl AT BETA = a
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MDAC 5-222 COMPOSITE(T-CGI (01lT2el
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EFFECT OF TANK T2 LONGITUDINAL POSITION DN (01)T2B1 AT BETA = a
~-r--'---r-r--r-r- f-,...-r- , , , i , ! i , I I , I I I i , , , i I , , --,-r-r-r.-,-- .,.,." t ' ,. - ,-- r- ,- ,-,
I
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ANGLE OF ATTACK. ALPHA. DEGREES
-.05
-12 -10 - 8 - 8 - 4 - 2 o 2 4 • • 10 12
OhTh SET SYMBOL CONFIGURATION DESCRIPTION
'C07450) 0 MDAC S-222 COMPOSITE(T-CG) (01lT261






















































































ANGLE OF ATTACK. ALPHA. DEGREES




MDAC S-222 COMPOSITElT-CGI (OllT2Bl

























A A A • II. II. A A A I..... - - -




-to - 8 - • - 4 - 2 0 2 4 • 8 to u!
ANGLE OF ATTACK. ALPHA. DEGREES
OATil. SET SYMBOL CONFIGURATION DESCRIPTION
CC07450) () MOAC S-222 COMPOSITECT-CGI 1~IIT2Bl
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MOAe S-222 COMPOSITElT-CGI IOllT281

























- 4 - 2 0
ANGLE elF ATTACK.
- 8- 8-10
.r-'·"T····, ···,·..·'-·'-·r··.. , , , I I I
1
, I I , r-r-..,... .. r·T"·--'·_·r-.....-·r-"T··· ,. "._'1"" 1"""-'. ..,. ,. ,. . ,. I , , I , I I
· I i I -










































































OATA SET SYMBOL CON~IGURATION DESCRIPTION
I CO'7~ 50 1 0 MOAC S-222 COMPOS I TE ( .. -CG 1 1011 T261
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
0.2
l.O
'.1 ,....,.-r-r-T·-,-r-r-'-r-rrrr-r , , I i I I 'i' i , r i r t , i t i , , r rr-r rrrT'-·n-"t··r-'-T-'·...r-~r--rT-rT"t-' , r , T , , r r' r r, 1 t'"
! \ I i \ \ 1 \ :
-~-:-1--r-I --+---+--+-~I--+------I--+--~l-~i-~-~:---;----- ~
0.1 it--~\---+--+---+---t--+--+--J---+--+---+jl)--~--~i----~----- :
I ! ' ~
0.8 ..~--~I----+----1---I----\---+----+-----I---.+----4---------+----\_---~--
I I I
f I I ! j




































PITCHING MOMENT COEFFICIENT. ClM




MOAC S-222 COMPOSITE <T-CGI (Ot) T2Bt
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•• t
-a.:! ~--+--_+---+_--~---I---+_--_+---~--+-,~_'l!I.__--+_--+---I~--+--__1
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = a
r-r-r-r-r-r-t-'"l-r-r-rr-rrrT'-rI"'~ .-r-rt I , r , i ',.....,--.r-r-rrr-r- ..-rtrTT'-"'rT-,-r""T"'· ,-., r T"" OJ ., -f , ' l , til' f "






























-I .4 •\..--- ., -'- -..... ,--.... --....•.L. • 3~-'- -'.2:-'- ,-'- '-'- --....."-0 _ t _ 2-'- -_ ~3 -'_-.L -..L.. - ,L-<.. '-_ ..J. --:-: .,
PITCHING MOMENT COEFFICIENT. ClM
DATA sET s~~eOL C~'IGURATI~ OESCRIPTI~
CC074501 () ~DAC S-222 COMPOSITECT-CGI COllT2Bl
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
rr-r-r"r-rrrj f I , f1j r j i' , , i i I l' ' r f ! i , i i i r-rrrT,-rrrr-rr- r'-'- , .., y' ,- f r fr r r f r I'. i I \ I I -. I I -~ ; I . 1. i i II I -~. I I I ,
i
+-----"-
~ I I , -,I I I
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• 8 •• .5 .4 .2 .1 .0 -.1 -.2 -.3 -.5 -.7





MDAC S-222 COMPOSTTElT-CGI (01IT2Bt
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'.1 r--r--r·~·-· ...-'--r-l--r--"-'
1.
, , , i i , I , i , , I ,
I
,











ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CON~IGURATION DESCRIPTION
(CD7450) 0 MDAC S-222 COMPOSITE<T-CGl (01)T2Bl
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MDAC S-222 COMPOSITEIT-CGl IOllT2B1
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2Bl AT BETA = 0


































- 8 - e - 4 - 2 o 4 II 10 12
DATA SET SYMBOL CONFIGU~ATION DESCRIPTION
IC07450', 0 MOAC S-222 COMPOSITEIT-CG) (OtlT2Bl





















MACH 1. 10 PAGE 977






















-4 -2 a 2 4
ANGLE OF,A1TACK. ALPHA. DEGREES
- 8-to
CON~IGURATION CEsCRIPTION
MCAC S-222 COMPOSITE IT-CGI (011 T2Bl
MCAC S-222 COMPOSITE IT-CGI (011 T2ABl
r-r--T--r-r I i --'--r-'--Y-'-'.,.'-T' r 'I' "r 'I- I ., 'f' ,r, , I i ir j i : ~· I I -• I I I i
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MACH .59 PAGE 978
t2to8-4 -2 0 2 4
ANGLE OF ATTACK. ALPHA. DEGREES
- e- 8-to
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlJT2Bl AT BETA = 0
r'·'T-' .." ·,-.-.-r-"'-',-.,-r-r-r--" i J • i
, r ., . r , i r i , ,--r-r-,·'T "-T....----.- -T--' ---r-- ,----,- r··'-·'· ~
·
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DATA SET SYMBOL CON.IGURATION DESCRIPTION
CCO?4501 0 MDAC S-222 COMPo:.SITECT-CGI (01lT2et
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~OAC 5-222 COMPOS I TE (T-CGI lOll T2Bl


































































LIFT COEFFICIENT SQUARED. CLSQR
DATA SET SYM60L CON~IGURATION DESCRIPTION
(C07450) 0 MoAC S-222 COMPOSlTE(T-CG) (OUT261
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LIFT COEFFICIENT SQUARED. CLSQR
D~T~ $ET SYMBOL CONFIGURATION DESCRIPTION
(CD74~OI Cl MDAC S-222 COMPOSITECT-CGI COtlT2Bt
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EFFECT OF TANK T2LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
.45
.50
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LIFT COEFFICIENT SQUARED. CLSQR
-.1'0.0 0.1 0.2 0.3 0.4 0.5 0 •• O.? 0.8 0.9 1.0 1.1 1.2 1.3 1.4
DATA SET SYMBOL CON~IGUR4TION DESCRIPTION
(CD7450) 0 MD4C S-222 C0t4P.,SlTEIT-CG) (01)T261


























EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2Bl AT BETA = 0
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FOREBODY DRAG COEFFICIENT. CDF
-.10
-.0' .00 .05 .10 .15 .20 .25 .30 .35 .40 .45 .50 .'5 .60
OATA SET SYMBOL CONFIGURATION OESCRIPTIC~
IC074501 (') MOAC S-222 COMPC>StTEIT-CGI lC>tlT2Bl





















MAC-H .90 PAGE 98S
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = a
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FOREBODY DRAG COEFFICIENT. CDF
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMeOL CON~IGURATION DESCRIPTION
IC074501 0 MOAC S-222 COMPOSITElT-CGI lOllT2e,



















lMRP . 200.0004 IN.
SCALE 0.0060
MACH .59 PAGE 987
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2Bl AT BETA = a
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MACH .90 PAGE 988
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (01)T2B1 AT BETA = 0
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PITCHING MOMENT COEFFICIENT. ClM
DAT4 SET SYMBOL CON,IGUR4TION DESCRIPTION
(CD745Q)" 0 MD4C 5-222 COMPOSITE(T-CGI (011T281





















MACH 1. 10 PAGE 989
LONGITUDINAL EFFECTS OF ABl BOOSTER ON (OllT2ABl AT BETA = 6
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ANGLE OF ATTACK. ALPHA. DEGREES





....DAe S-222 COMPOStTEIT-CGI IOtlT2Aet
....DAC S-222 COMPOStTEIT-CGI IOtlT2AetLletRl





















X RP 557.0004 tN.
y RP 0.0000 tN.
Z RP 200.0004 tN.
SCALE 0.0060
MACH 2.20 PAGE 990
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LONGITUDINAL EFFECTS OFA B1 BOOSTER ON (01)T2ABl AT BETA = 6
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OATA SET SYMBOL CONFIGURATION OESCRIPTION
IC074671 0 MOAC 5-222 COMPOSITE<T-CGI IOllT2ABI
IC0746"'1 Z! MOAC 5-222 COMPOSITE<T-CGI (OllT2ABILIBIRI

























MACH 2.20 PAGE 991
LONGITUDINAL EFFECTS OF AB1 BOOSTER ON (01JT2AB1 AT BETA = 6
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ANGLE OF ATTACK. ALPHA. DEGREES
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MACH 2.20 PAGE 992
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ANGLE OF ATTACK. ALPHA, DEGREES
-to
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MOAC S-222 COMPOSITECT-CGl COl1T2ABlLCBlRl
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ANGLE OF ATTACK. ALPHA. DEGREES
-10
- 8 - 8 - 4 - 2 o 2 4 8 10 II
CATA SET SYMBOL CONFIGURATION DESCRIPTION
{CC74671 0 MCAC S-222 COMPOSITE IT-CGI 1011 T2ABl
CCC746~1 2! MCAC 5-222 COMPOSITEIT-CGI 101lT2AB1LlelRl





















































LONGITUDINAL EFFECTS OF ABl BOOSTER ON (OI)T2ABI AT BETA = 6
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ANGLE OF ATTACK. ALPHA. DEGREES
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MACH 2.20 PAGE 996
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LIFT COEFFICIENT SQUARED. CLSQR
DATA SET SYMBOL CONFI~URATION DESCRIPTION
ICD74671 0 MOAC S-222 COIo1POSlTEIT-CGI IOl1T2ABl
ICD7468I Z! MOAC S-222 COIo1POStTEIT-C~1 1011 T2AB1L l!'llRI

























MACH 2.20 PAGE : 997
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MACH 2.20 PAGE 998
LONGITUDINAL EFFECTS OF AB1 BOOSTER ON (OlJT2ABl AT BETA = 6
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL CON~IGURATION DESCRIPTION
(CD?467) 0 MDAC 'S-222 COMPOS tTE (T-CGI (011 T2AB1
(CD?46"') n MDAC S-222 COMPOStTE(T-CGI (01lT2AB1LlB1RI























ZMRP 200.0004 IN •.
SCALE 0.0060
MACH 2.20 PAGE 999
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OATA SET SYIo1BOL




1010AC S-222 CONPOStTE(T-CGI (01IT2AB1
1010AC S-222 COIo1POStTElT-CGI (01IT2AB1L(B1RI
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
IRD74671 0 MDAC S-222 COHPOSITECT-CGI COIlT2AB1
CRD7466I Zl MDAC S-222 COHPOSITECT-CGI COIIT2ABILCeIRI

























MACH 2.20 PAGE 1001
1210842o
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ANGLE OF ATTACK. ALPHA. DEGREES
- 8- 8-10
LATERAL-DIRECTIDNAL EFFECTS OF AB1 BODSTER ON (OllT2ABl AT BETA = 6
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MACH .2.20 PAGE 1002
EFFECT OF TANK T2 LONGITUDINAL POSITION ON COIVIJT2B5 AT BETA = a


































DATA SET SYM80l C~FtGURATtON DESCRIPTI~
ICD7489) () MDAC S-222 COMPOSITEIT-CG) IOIVl)T285
































MACH 1. 51 PAGE : 1003
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ANGLE OF ATTACK. ALPHA. DEGREES
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MACH 2.20 PAGE 1004
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ANGLE OF ATTACK. ALPHA. DEGREES
OATA ~ET SYMBOL CONFIGURATION DESCRIPTION
1C074B9' 0 MOAC S-222 COMPOSITE CT-CC;' (01 VI' T2BS





















MACH 4.47 PAGE 1005
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2BS AT BETA = a
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ANGLE OF ATTACK. ALPHA. DEGREES
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2BS AT BETA = 0
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ANGLE OF ATTACK. ALPHA. DEGREES
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MDAC 5-222 COI1POSlTE (T-CG) (01 Vtl T2B5





















MACH 4.47 PAGE 1008
EFFECT OF TANK T2 LONGITUDINAL POSIT ION ON (01 VI H2B5 AT BET A = 0












ANGLE ~F ATTACK. ALPHA. DEGREES
-10
- 8 -. - 4 - 2 o 2 4 • 8 10 12
DATA SET SY~BOL CONFIGURATI'="'! DESCRIPTI~~
ICD'74B9) 0 ~DAC S-222 C~POSITE(T-CG) (<:)1 Vll T2B5





















MACH 1. S1 PAGE 1009
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2B5 AT BETA = 0
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ANGLE OF ATTACK. ALPHA. DEGREES
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DATA SET SYMBOL C~FIGURATI~ DE5CAIPTI~
(C074B91 0 MOAC 5-222 COMP05ITEcT-CGI (01VllT2e5






























































































ANGLE OF ATTACK. ALPHA •. DEGREES
DATA SET SYMBOL CON~IGURATION DESCRIPTION
ICD74B9l 0 MDAC S-222 COMPOSITEIT-CGl IOlV1lT2e5





















MACH 1.51 PAGE 1012
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2BS AT BETA = 0
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DATA SET SYMeOl CON~IGURATION DESCRtPTtON
'CD74e9) 0 HDAC S-222 COMPOSITE(T-CGl (0IV1lT2e5





















MACH 2.20 PAGE 1013
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ANGLE OF ATTACK. ALPHA. DEGREES
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MACH 4.47 PAGE 1014
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2B5 AT BETA: 0
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DATA SET SYMBOL C~FI~URATI~ DESCRtPTION
ICD?4B9) n MDAC S-222 COMPOSITE(T-C~l (OlVll.T2B5





















MACH 1. SI PAGE 10 1S





































PITCHING MOMENT COEFFICIENT. ClM
CATA SET SYMBOL CONFIGURATION CESCRIPTI~N
(CC?4B91 0 MCAC 5-222 COMPOStTE(T-CGI (ljlVllT2BS
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DATA sET SYMBOL C~'GURAT'~ DESCR'PT'~
ICD'P4B91 0 MOAC S-222 COHl'OstTECT-CGI IOtVtlT2B5





















MACH 4.47 PAGE 1017
, ., I I ,, I, .. I
EFFECT OF TANK T2 LONGITUDINAL POSITION ON COIVIJT2BS AT BETA = a
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFI~URATION DESCRIPTION
I ~074B9) 0 MDAC S-222 COI'lPOSlTE IT-CGI (Ot vt I T285







































oEFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2BS AT BETA =
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MACH 4.47 PAGE 1020
..;
EFFECT OF TANK T2 LONGITUDINAL POSITION ON COIVIlT2BS AT BETA = 0
























































ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION
(C074B9) 0 MOAC S-222 COMPOSITECT-CG) (OIVtlT2e5





















MACH 1.51 PAGE 1021
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVl)T2B~ AT BETA = 0
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DATA SET SYM60L CON~tGURATtON OESCRtPTt~~
(C074691 0 MOAC S-222 COMPOS tTE (T-CGI (~'1V1) T2BS





















MACH 4.47 PAGE 1023
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LIFT COEFFICIENT SQUARED. CLSQR
DATA SET SYMBOL CONFIGURATION DESCRIPTION
IC074e9) 0 MOAC 5-222 COMPOSITEIT-CG) C01VtlT2BS





















MACH 2.20 PAGE 1025
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2B5 AT BETA = 0
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MACH 4.47 PAGE 1026
EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIlT2BS AT BETA = 0
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FOREBODY DRAG COEFFICIENT. CDF
D~T~ SET SYMBOL CONFI~URATION DESCRIPTION
(C074B9) 0 MD~C S-222 COMPOS HE (T-C~) (01 VI) T2B5














SREF" 3155.3040 SiL F'T.






MACH 1.51 PAGE 1027
.60.55.50.45.40.35.30.25.20.t5
FOREBODY DRAG COEFFICIENT. CDF
.to.05.00-.05
-.10
,.,--.r r r-rrr-,,-rr-r-r-- rr"'" i • • •
,
•






~ ; i -I I Ir ! ! I I ~ -I ~
t I
--------
I I I -I I I -~ ! ! -I I
I
----_...--. -----
~ I I i -I II I I -I ..;i I
L
--_._---..,.





































MDAC 5-222 COMP05ITE<T-CGl I01VtlT2e5
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DATA SET SYMBOL CONFIGURATION DESCRIPTION
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIH2BS AT BETA = 0





~~ ~ -~-~~~,- ~--~ --~
... ..... ... ....... ,'" ... ... ... ....... ~ .................
AI\I\/\ /\ /\ 1\ A /\ 1\
,-









- 8 - 6 - 4 - l! o 2 4 6 8 10 1l!






MDAC 5-222 COMPOSITEIT-CGI IOIV1l T2BS
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PITCHING MOMENT COEFFICIENT. ClM
DATA SET SYMBOL C~FtGURATt~ DESCRIPTl~
I CDT460 I 0 MDAC S-222 COMPOS tTE (T-CGI (01 VII T2B5
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DATA SET SYMBOL c~tGURATtON DESCRIPTION
IC074601 0 MOAC S-222 COMPOSITEIT-CGI 101Vl1T2B5
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EFFECT DF TANK 12 LONGITUDINAL POSITION ON (OlVIJT2BS AT BETA = 0
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SIDE SLIP ANGLE. BETA. DEGREES
OATA SET SYMBOL CONFIGURATION DESCRIPTION
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMe~L CON~IGURATION DESCRIPTION
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EFFECT OF TANK T2 LONGITUDINAL POSITION ON (OlVIJT2B5 WITH BETA AT ALPHA
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SIDE SLIP ANGLE. BETA. DEGREES
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